INTRODUCTION
Many engineering problems are susceptible to MHD analysis .The study of MHD flow problems has achieved remarkable interest due to its application in MHD generators, MHD pumps and MHD flow meters etc. The study of effects of magnetic field on free convection flow is important in liquid metals, electrolytes and ionized gases .Geophysics encounters MHD phenomena in interactions on conducting fluids and magnetic fields. The rotating flow of an electrically conducting fluid in presence of magnetic field has got its importance in Geophysical problems. The study of rotating flow problems is also important in the solar physics dealing with the sunspot development, the solar cycle and the structure of rotating magnetic stars. It is well known that a number of astronomical bodies possess fluid interiors and magnetic fields. Changes that take place in the rotation, suggest the possible importance of hydro magnetic spin-up. The general theory of rotating fluids has received growing interest during last decade because of its application in cosmic and geophysical science. In this regard we may cite down the works done by Rapits (1983) , Singh (1984), and Debanath (1975) . MHD in the present form is due to pioneer contribution of several notable authors like Alfven (1942) , Cowling (1957) , Shercliff (1965) , Ferraro and Plumpton (1966) , Cramer and Pai (1973) .It was emphasized by Cowling that when the strength of the applied magnetic field is sufficiently large, Ohm's law needs to be modified to include Hall current. The Hall effect is due merely to the sideways magnetic force on the drafting free charges .The electric field has to have a component transverse to the direction of the current density to balance this force. In many works of plasma physics, it is not paid much attention to the effect caused due to Hall current. However, the Hall effect can not be completely ignored if the strength of the magnetic field is high and number of density of electrons is small as it is responsible for the change of the flow pattern of an ionized gas.
Hall effect results in a development of an additional potential difference between opposite surfaces of a conductor for which a current is induced perpendicular to both the electric and magnetic field. This current is termed as Hall current. It was discovered in 1879 by Edwin Herbert Hall while working on his doctoral degree at the Johns Hopkins University in Baltimore, Maryland, USA. Pop (1971) , Kinyanjui et al. (2001) Due to importance of studying MHD flow problems in rotating fluid with Hall current, we have proposed in the present paper to investigate Hall effect on an unsteady MHD free convective flow past an impulsively started vertical plate with ramped temperature in a porous medium with rotation and heat absorption .
BASIC EQUATIONS
The equations governing the motion of an incompressible viscous electrically conducting fluid in a rotating system in presence of magnetic field are Equation of continuity:
.q 0 ∇ = r r (5.2.1) 
Kirchhoff's first law:
( ) .B 0 ∇ = r r (5.2.6)
All physical quantities are defined in the Nomenclature.
Now we consider an unsteady hydromagnetic laminar natural convection boundary layer flow of a viscous incompressible electrically conducting and heatabsorbing fluid past an impulsively started infinite vertical plate embedded in a porous medium taking in to account of Hall current in presence of a uniform magnetic field. Our investigation is restricted to the following assumptions.
i) All fluid properties except the density in the buoyancy force term are constants.
ii) The plate is electrically non-conducting.
iii) The entire system is rotating with a uniform angular velocity Ω r about the normal to the plate.
iv) The magnetic Reynolds number is so small that the induced magnetic field can be neglected. Also the electrical conductivity σ of the fluid is reasonably law and the Ohmic dissipation may be neglected.
v) The electric pressure e p is constant.
vi) E 0 = r i.e., the electric field is negligible.
vii) Ω r is so small that ( ) r Ω × Ω × r r r i.e. the centrifugal force may be neglected.
We introduce the coordinate system ( ) 
The initial and boundary conditions for this fluid flow problem are: 
In order to express the governing equations (5.2.15) to (5.2.17) and initial boundary conditions (5.2.18) in dimensionless form, the following non dimensional quantities and parameters are introduced.
In view of (5.2.19) the equations (5.2.15) to (5.2.17) in non dimensional form, reduce to
According to the above non dimensionalization process, the characteristic time 0 t can be 
METHOD OF SOLUTION
We introduce a new complex variable f defined by f = u+ i w where i= 1 −
The non dimensional form of the equations governing the flow can be rewritten as follows:
The initial and boundary condition in combined form are 
On taking the Laplace-Transforms of the equations (5.3.1) and (5.3.2), the following differential equations are obtained
subject to the boundary conditions:
where, 
where,
Taking inverse Laplace transforms of the equations (5.3.7) to (5.3.8) we derive the fluid temperature and fluid velocity as follows:
SOLUTION IN CASE OF ISOTHERMAL PLATE
In order to highlight the effects of the ramped temperature distribution near a vertical plate, it may be important to compare the effects of the isothermal temperature distribution for the fluid flow. The temperature and the velocity for the fluid flow near a isothermal plate can be expressed as
SKIN FRICTION AND NUSSELT NUMBER
The expressions for the skin friction and Nusselt number, which are the measures of shear stress and rate of heat transfer at the plate respectively, are presented in the following form for ramped temperature ( )
RESULTS AND DISCUSSION
In order to get physical insight in to the problem we have carried out numerical calculations for non-dimensional velocity field for both ramped temperature and isothermal Figures 5.12 and 5.13 display the effect of permeability parameter ( 1 K ) on primary and secondary velocities. An increase in permeability parameter ( 1 K ), leads to an increase in both primary and secondary velocities in the boundary layer region .This is due to the fact that an increase in permeability parameter ( 1 K ) implies that there is a decrease in the resistance of the medium which will tend to accelerate fluid flow in both primary and secondary flow directions for ramped temperature and isothermal plates.
The effect of time (t) on primary and secondary velocities is depicted in figures 5.14 and 5.15. In these figures, we observe that as time increases, both the primary and secondary velocities increase for both ramped temperature and isothermal plates. 
CONCLUSIONS
Our results of investigation may be summarized to the following important conclusions i) The primary and secondary motion is retarded under the effects of transverse magnetic field and heat absorption of the fluid where as this motion is accelerated under Hall effect for both ramped temperature and isothermal plates.
ii) Rotation has tendency to retard fluid flow in the primary flow direction and has reverse effect on secondary flow for both ramped temperature and isothermal plates.
iii) The skin friction x τ (drag force due to primary velocity) rises with increasing values of rotation parameter ( 2 K ), magnetic parameter (M), and heat absorption parameter (Q)for ramped temperature.
iv) The magnitude of the secondary skin friction y τ ( drag force due to secondary velocity )
shows a growth for increasing each of magnetic parameter ( M ), Grashof number (Gr) and rotation parameter ( 2 K ). 
